









































Regional agreements on standards have been largely ignored by economists
and blessed by multilateral trade rules. Using a constructed panel data that
identi￿es the di⁄erent types of agreements at the industry level, we ￿nd that
such agreements increase the trade between participating countries but not nec-
essarily with the rest of the world. Harmonization of standards may reduce the
exports of excluded countries, especially in markets that have raised the strin-
gency of standards. Mutual Recognition Agreements are more uniformly trade
promoting unless they contain restrictive rules of origin, in which case intra-
regional trade increases at the expense of imports from other countries.
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11 Introduction
In launching their trade talks, the European Union and the Association of Southeast Asian
Nations (ASEAN) agreed to focus not only on tari⁄s and quotas but also on what Pas-
cal Lamy, the WTO Director-General and then EU trade commissioner, called "the real
21st century trade issues": harmonizing standards.1 This initiative is an example of the
process of "deep integration" which is most advanced within the European Union but also
underway in many other regions. The shift in regional negotiating emphasis away from
conventional barriers and towards standards is explained by two factors. First, multilateral
negotiations have achieved remarkable reductions in tari⁄s and quotas but done relatively
little to reduce the trade restrictive impact of technical barriers. Second, while multilateral
trade rules governing regional agreements on tari⁄s seek at least in principle to balance
the interests of integrating countries and the rights of excluded countries,2 the rules treat
regional agreements on standards as always benign and worthy of encouragement.3
Are regional agreements on technical barriers indeed an unambiguous blessing for global
trade? The voluminous research on regionalism with its almost exclusive focus on tradi-
tional trade barriers provides no adequate answer. This paper undertakes a systematic
empirical analysis to examine how regional initiatives on standards a⁄ect trade patterns.
First, on the basis of a review of the initiatives, the paper identi￿es the elements of regional
agreements on standards that are relevant to predicting their impact on patterns of trade.
Then, employing a specially constructed panel dataset that directly identi￿es the country
pairs, industries and time period in which di⁄erent types of policy initiatives are in e⁄ect,
the paper addresses three empirical questions: Do regional agreements on standards lead
to a signi￿cant increase in trade between participating countries? What happens to trade
with countries that are left out? And how does the impact di⁄er across participating and
excluded countries?
Agreements on standards raise issues that are both politically and analytically chal-
lenging. Unlike tari⁄s, standards cannot be simply negotiated away because the original
reason for their existence is not trade protection but arguably the enhancement of welfare
by remedying market failure￿ arising, for example, from invisible risks of product use, neg-
2ative environmental externalities, or product incompatibility due to the producers￿failure
to coordinate. Agreements on standards, therefore, often aim to secure the gains from inte-
grated markets without unduly compromising the role of standards as remedies for market
failure.
There are in e⁄ect two types of agreements on standards: harmonization and mutual
recognition. In the case of harmonization, the participating countries adopt one com-
mon standard to replace their initially di⁄erent standards. While the resulting integration
of markets implies that all ￿rms selling to the harmonizing region can enjoy improved
economies of scale, the harmonized standard could be more stringent than some of the
initial standards and therefore dampen ￿rms￿incentive to sell in the region. Countries in
which ￿rms are better equipped to comply with the new harmonized standard are more
likely to increase exports to the region. In mutual recognition, countries recognize one
another￿ s standards or technical regulations, granting ￿rms the opportunity of complying
with the least stringent regulation in the participating region. Hence, the positive e⁄ect
of economies of scale is reinforced by a fall in the compliance cost. These bene￿ts may,
however, be available only to ￿rms in the participating countries if mutual recognition
agreements include restrictive rules of origin.4 If restrictive rules of origin are imposed,
then intra-regional trade can be expected to increase at the expense of imports from third
countries.
We test these hypotheses by estimating the e⁄ect of standards agreements on both
the probability and volume of trade between two countries using a modi￿ed Heckman
two-stage estimator with the control of multiple ￿xed e⁄ects. We ￿nd that the evidence
broadly con￿rms the main predictions. Regional harmonization signi￿cantly increases
intra-regional trade, raising both the likelihood and volume of trade between participating
countries in a⁄ected industries. Exports of excluded countries to the region, however,
decline on average. Mutual Recognition Agreements (MRAs) promote trade both within
the region and with the rest of the world, unless they contain restrictive rules of origin in
which case intra-regional trade increases at the expense of imports from other countries.
We also explore how the e⁄ects of standards agreements can vary across participating
and excluded countries. Among participating countries, we ￿nd countries that initially had
3more stringent standards are more likely to experience an increase in imports than those
that raise standards during harmonization. Among excluded countries, we ￿nd countries in
which ￿rms are better equipped to comply with stricter standards are more likely to increase
their exports to the harmonizing region, and their exports are less adversely a⁄ected by
MRAs containing restrictive rules of origin.
Finally, we consider the possibility that the initiatives on standards are endogenous,
either because of correlation between the initiative and omitted variables or because of
reverse causality between the initiative and trade. To deal with this issue, we employ an
instrumental variable approach, adopting the harmonization status of adjacent industries
(i.e., those classi￿ed in the same SITC 2-digit sector) as the instrument for harmonization.
This variable serves as a plausible instrument because it is signi￿cantly correlated with
the endogenous regressor and does not exert a direct impact on trade in the considered
industry. Estimates obtained from the three-stage IV model indicate that correcting for
endogeneity does not signi￿cantly change the estimated e⁄ect on trade of harmonization.
The rest of this paper is organized as follows. In Section 2, we provide an overview of the
policy initiatives that deal with standards. In Section 3, we discuss the related literature
and present our hypotheses on the trade implications of these initiatives. We describe the
data and construction of the key variables in Section 4. In Section 5, we test the hypotheses
and present the empirical evidence. Section 6 deals with the potential endogeneity of
harmonization. Section 7 concludes the paper and draws out the implications for the
design of international trade rules.
2 An overview of regional initiatives on standards
Di⁄erences in standards across countries re￿ ect di⁄erences in consumer preference, income,
￿rm productivity or history. The di⁄erences in standards could be "horizontal" (such as
the voltage requirement in electrical products) or "vertical" (such as the level of pesticide
tolerated in food products). In either case, they could cause a fragmentation of the market,
impede trade and inhibit the realization of economies of scale.
The simplest, and potentially most powerful, approach to deal with di⁄erent national
4standards is the mutual recognition of existing standards, whereby a country grants unre-
stricted access of its market to products that meet any participating country￿ s standards.
This was the approach taken in principle by the European Union, with the spur of the
Cassis de Dijon judgment of the European Court of Justice in 1979.5 Mutual recognition
agreements (MRAs) are, however, not likely to be an option if there is a signi￿cant dif-
ference in the initial standards of the countries, as became evident in the context of the
European Union.6
Hence, to address the trade inhibitive aspect of standards, two types of regional initia-
tives have been taken: harmonization of standards and mutual recognition agreement of
conformity assessment (an important aspect of standards compliance).
2.1 Harmonization of standards
When there exist signi￿cant di⁄erences in countries￿initial standards, a certain degree of
harmonization is a precondition for countries to allow products of other countries to ac-
cess their markets. The most important example of standards harmonization is the New
Approach of the European Union, which resulted in a set of directives from the Euro-
pean Commission setting out essential health and safety requirements for most regulated
products.7 The harmonization directives cover every aspect of the relevant standards, in-
cluding the substantive content, the labeling requirement, and the conformity assessment
procedures.
Available evidence suggests that harmonization within the EU tended towards the high
range of initial standards. For example, Vogel (1995) points out that the role of the Union￿ s
richest and most powerful members, which imposed the most stringent standards, has been
critical in setting the EU standards agenda; their political and economic importance has
served to make EU standards progressively stricter.8
By mapping each of the harmonization directives on to the SITC 3-digit level industries,
we ￿nd that, in practice, harmonizing directives have been applied to most of the manu-
facturing product categories in which technical regulations are important, particularly to
those in which the mutual recognition approach was seen to be failing. Figure 1 illustrates
the coverage of harmonization over time in terms of the percentage of EU￿ s harmonized
5(intra-regional or total) imports. As harmonization was gradually implemented in more
industries, the percentage of intra-EU imports under the e⁄ect of harmonization rose from
7 percent to 53 percent over the period of 1986-2001, while the percentage of harmonized
total EU imports rose from 9 percent to 47 percent over the same period.
[Figures 1 and 2 about here]
Figure 2 compares the volume of intra-EU imports between industries that were harmo-
nized either during or before the sample period and the rest of the manufacturing industries.
It appears that, while intra-EU trade grew in the entire manufacturing sector, it grew more
rapidly in the harmonizing industries. In fact, before 1990 industries that were eventually
harmonized had a smaller volume of intra-EU trade than the other industries. But as har-
monization took e⁄ect, intra-EU trade in these industries began to increase more rapidly
and, after 1995, signi￿cantly exceeded the level of intra-EU trade in the other industries.9
2.2 Mutual Recognition Agreement (MRA) of conformity assessment
In many cases, harmonization of substantive standards may be deemed neither feasible nor
desirable. Countries may nevertheless choose at least to mutually recognize each other￿ s
conformity assessment requirements, i.e. country A trusts country B to test whether a
product meets country A￿ s standards. Such initiatives remove duplicated testing and
certi￿cation procedures and lower the excess costs that ￿rms face in demonstrating com-
pliance of their goods to the standards. Examples of these initiatives include the intra-EU
MRAs on some unharmonized industries and the EU￿ s agreements with a number of other
countries.
A key element of the MRAs is the rule of origin. The MRAs between the EU and USA
and the EU and Canada, for example, do not impose any restriction on the manufacturing
origin of the products as a quali￿cation for the treatment. In other words, products can be
tested in any participating country and sold in the entire region, regardless of whether they
are manufactured in the region or imported from elsewhere. For example, as a result of the
MRA between the EU and Canada in the telecommunication equipment industry, the EU
recognizes the conformity assessment performed in Canada and vice versa. Moreover, this
6mutual recognition applies to all the telecommunication equipment sold in the agreement
region, irrespective of where they are manufactured. In contrast, the MRAs the EU
has concluded with Australia and New Zealand impose restrictive rules of origin and so
the bene￿t of mutual recognition in conformity assessment is only available to products
manufactured in the participating countries. In other words, products imported from
third countries, for example, China, have to continue to meet the conformity assessment
requirements in each participating country.10
3 Related literature and hypotheses
The literature on regionalism has almost exclusively focused on tari⁄s and quotas with a
few notable exceptions.11 In this section, we discuss the few studies on standards and
identify the hypotheses we examine in the empirical section.
3.1 Related literature
Two theoretical studies, Baldwin (2000) and Ganslandt and Markusen (2001), are relevant
to our analysis. In particular, Baldwin (2000) provides a systematic overview of regulatory
protectionism. He also develops a model to examine the e⁄ect of mutual recognition
and anticipates some of the results of this paper on MRAs. But the implications of
harmonization and the asymmetric e⁄ects on participating and excluded countries, a central
aspect of the present paper, are beyond the scope of that model.
As far as we know, only two previous studies have empirically explored the impact
of shared standards on trade. Swann et al. (1996) regress British net exports, exports
and imports over the period 1985-1991 on counts of voluntary national and international
standards recognized by the United Kingdom and Germany. They discover that the interna-
tional standards to which Britain is a party have little impact on imports but a signi￿cantly
positive e⁄ect on exports, while British national standards tend to raise both imports and
exports. Moenius (2005) regresses bilateral trade volumes in 4-digit SITC industries on
counts of shared standards in a sample of 14 countries over 11 years, and ￿nds a highly
signi￿cant positive relationship.
7Our paper di⁄ers from these empirical contributions in a number of aspects. First,
instead of relying on approximate measures of shared standards, we directly identify har-
monization directives and mutual recognition initiatives taken by countries in speci￿c in-
dustries, and also distinguish between the impact of these two types of measures. Second,
we examine not only the e⁄ect on trade between participating countries, but also on trade
with excluded countries, a dimension which has been largely ignored in the empirical liter-
ature. Third, we allow for di⁄ering impacts of harmonization across destination markets,
depending on factors such as whether they previously had more or less stringent standards,
and across source countries, depending on characteristics that re￿ ect their ability to meet
standards. Finally, we take a ￿rst step in addressing the potential endogeneity of the
harmonization decision in order to ensure that the parameter estimates are consistent.
3.2 Testable hypotheses on the implications of alternative initiatives
As a prelude to our empirical investigation of the e⁄ects of standards agreements on trade
patterns, we present certain testable hypothesis. As in Baldwin (2000) and Ganslandt
and Markusen (2001), it is helpful to assume that a ￿rm must incur ￿xed costs to meet
each distinct standard in the destination markets to which it sells, and that the variable
costs of production increase with the stringency of the standard.12 Any policy initiative on
standards that a⁄ects one or both of these factors has a direct impact on the decision to
sell as well as on the quantity sold in any country.
The key analytical insights can be explained by drawing a partial analogy between
harmonization and mutual recognition, on the one hand, and a customs union and a free
trade area, on the other. As in the case of a customs union, the economic impact of
standards harmonization depends on the level at which the harmonized standard is set.
Unlike the case of a customs union, standards harmonization has a market integration e⁄ect
that creates scale economy bene￿ts (￿xed cost savings) for the ￿rms of not just participating
but also third countries. The impact on the ￿rms of a speci￿c country depends on how
the costs of meeting the new harmonized level of the standard compare with the bene￿ts
from economies of scale in integrated markets. When the harmonized standard is set in
the high range of initial standards, as seems to have happened in the EU (Section 2.1),
8￿rms in some countries may ￿nd that the positive e⁄ect of ￿xed cost savings is o⁄set by
the negative e⁄ect of variable cost increases, resulting in a decline in overall exports.
As in the case of a free trade area, the economic impact of an MRA depends critically
on the choice of rules of origin. For the participating countries, an MRA is in e⁄ect a
downward harmonization of technical requirements since ￿rms are now free to meet the
least costly of the initial set: trade is stimulated not only by market integration but also
by the reduced stringency of the requirement. The implications for imports from third
countries, however, di⁄er drastically with the rules of origin. If ￿rms of third countries are
denied the bene￿ts of the MRA and must continue to meet the original requirement in each
market, then they will face unchanged absolute conditions but su⁄er a decline in relative
competitiveness - and hence a decline in exports to the region. In contrast, if the ￿rms of
non-participating countries are also entitled to access the entire region by conforming to
the least costly requirement, then they too could increase their exports to the region.
4 Data and empirical methodology
4.1 Data
The central variables in this paper are the regional initiatives on standards. To construct
our regressors, we examine the o¢ cial documents associated with each harmonization and
MRA directive and identify the countries, industries, and time periods a⁄ected by each
directive. We identify the industries that are in￿ uenced by the harmonization directives at
the SITC (rev. 2) 3-digit level, which in most cases is the level of disaggregation considered
in the directives. For example, in Directive 89/106/EEC (Construction Products), the
products listed as subject to harmonization include aluminium and aluminium alloys (SITC
industry 684), copper and copper alloys (662), glass (664), paints (533) and so on.
The harmonization directives are not always related to speci￿c products but also in
several cases to product attributes. Thus, a single industry (e.g., television receivers
and electric power machinery) may be a⁄ected by multiple harmonization directives (e.g.,
those pertaining, respectively, to low voltage equipment and electromagnetic compatibility).
Di⁄erent approaches can be taken to quantify the harmonization measures, depending on
9how these measures are believed to a⁄ect trade. It is simplest to assume that the impact
is linearly related to the number of directives applied to each industry, i.e., each additional
directive in an industry has an identical incremental e⁄ect on trade, and to count the
number of directives in place. Alternative approaches include considering a dummy variable
to represent the presence of any harmonization directive or assigning a dummy variable to
each directive. We established that the results are not sensitive to the choice of approach.13
We use the following baseline equation:
tradeijkt = ￿ + ￿X + ￿ikt + ￿jkt + ￿ijk + ￿ijt + "ijkt; (1)
where tradeijkt, the dependent variable, is the natural log of imports of country j from
country i in industry k and year t.14 We employ a balanced dataset, from COMTRADE,
covering the trade of 42 countries at the SITC (rev. 2) 3-digit level of manufacturing
industries from 1986 to 2001. The sample consists of 28 OECD countries and 14 develop-
ing countries that are the largest manufacturing exporters outside the OECD (and have
complete sectoral import data).15
In equation (1), X denotes a vector of six explanatory variables, which represent (i)
the case when the exporter and importer share an agreement (harmonization, MRA with
rules of origin, or MRA without rules of origin), and (ii) the case when the importer has an
agreement with a country other than the exporter. While variables from set (i) estimate
the e⁄ect of regional initiatives on the trade between participating countries, variables from
set (ii) capture their e⁄ect on the imports from third countries. Formally,
￿X = ￿1HARijkt + ￿2HAR_Mijkt + ￿3MRA_ROijkt + ￿4MRA_RO_Mijkt
+￿5MRA_NROijkt + ￿6MRA_NRO_Mijkt: (2)
In the equation above, HARijkt represents the number of directives applicable to indus-
try k between exporter i and importer j in year t. Since harmonization is only implemented
10in the EU (and EFTA after 1994), HARijkt is only positive if, as of time t, both the exporter
and importer are members of the EU/EFTA and the relevant industry has been harmo-
nized. For all other cases, HARijkt is equal to zero. HAR_Mijkt represents the number of
directives applicable to industry k between importer j and any country other than exporter
i in year t, unless i is also subject to the same directives. Since harmonization is only in
e⁄ect in EU and EFTA countries, HAR_Mijkt is positive if, as of time t, the importer is a
member of the EU/EFTA, the exporter is not, and the relevant industry has been harmo-
nized. For all other cases, HAR_Mijkt is equal to zero.16 For instance, since the EU had
implemented two directives in the agricultural machinery industry by 1993, HARijkt = 2
for UK￿ s imports of agricultural machinery from Germany (or any other EU/EFTA coun-
try) since 1993, and HAR_Mijkt = 2 for UK￿ s imports of agricultural machinery from
China since 1993.
MRA_ROijkt and MRA_NROijkt are dummy variables re￿ ecting the existence of
an MRA of conformity assessment, respectively, with or without rules of origin between
exporter i and importer j in industry k in year t.17 For instance, MRA_ROijkt is equal to
1 since 1999 for Canada￿ s imports of telecommunication equipment from any EU member
and vice versa. The cases where an MRA with or without rules of origin is reached between
importer j and any country other than exporter i (without the participation of exporter i)
are respectively represented by MRA_RO_Mijkt and MRA_NRO_Mijkt. For example,
MRA_RO_Mijkt is equal to 1 since 1999 for Canada￿ s imports of telecommunication
equipment from Japan.
Apart from the explanatory variables, we employ four types of ￿xed e⁄ects. First, we
include a nested exporter-industry-year ￿xed e⁄ect, i.e., ￿ikt, to capture factors such as
sectoral output in the exporting country at a particular time. We also include a nested
importer-industry-year ￿xed e⁄ect, i.e., ￿jkt, to control for variables such as sectoral demand
and domestic competition in the importing country at a particular time. In addition,
an importer-exporter-industry ￿xed e⁄ect, i.e., ￿ijk, is used to re￿ ect any time-invariant
bilateral sectoral elements such as the distance between countries as relevant to a particular
industry. Last, we consider an exporter-importer-year ￿xed e⁄ect, i.e., ￿ijt, to capture all
time-variant bilateral factors, such as the existence of a Free Trade Agreement (FTA) and
11the political relationship between the countries. Table 1 summarizes the above notations.
[Table 1 about here]
The use of these extensive ￿xed e⁄ects serves to isolate the e⁄ect of standards agreements
on the pattern of trade. We are not, however, able to exclude the possibility of omitted
variables that exist in the same dimension as our key explanatory variables, such as the time-
varying tari⁄s that the importing country sets on the exporter from a particular country
in a given industry. Tari⁄s are not included because there are a large number of missing
values in the tari⁄ data, especially in the earlier period of our sample. We thus rely on
the ￿xed e⁄ects to mitigate the potential bias. For example, the importer-industry-year
￿xed e⁄ect captures the e⁄ect of the importer￿ s time-varying sectoral MFN tari⁄ rates,
and if the importer and exporter have implemented a preferential trade agreement, then
the exporter-importer-year ￿xed e⁄ect captures its e⁄ect. Furthermore, in Section 6 we
speci￿cally address the potential endogeneity of our estimates that could arise from omitted
variables.
4.2 Empirical methodology
The methodology employed in this paper builds on a traditional strand of trade literature,
the estimation of international trade ￿ ows using the gravity equation, which dates back
to Tinbergen (1962). Over time, this approach has been furnished with theoretical un-
derpinnings and strengthened by improved estimation techniques. Representative studies
include￿ but are not con￿ned to￿ Anderson (1979), Helpman and Krugman (1985), Help-
man (1987), Feenstra (2002), and Anderson and Van Wincoop (2003).18 However, as argued
by Helpman, Melitz, and Rubinstein (forthcoming), the majority of the previous studies,
by only considering positive trade ￿ ows, give up important information about non-trading
countries.




tradeijktjX; ￿ikt; ￿jkt; ￿ijk; ￿ijt; tradeijkt > 0
￿
= ￿ + ￿X + ￿ikt + ￿jkt + ￿ijk + ￿ijt
+E ["ijktjtradeijkt > 0]: (3)
As indicated in the above equation, omitting the last argument could potentially lead to
selection bias. This issue is particularly important when exploiting bilateral trade ￿ ows at
industry level, where a greater percentage of country pairs have zero trade. Hence, as in
Helpman, Melitz, and Rubinstein (forthcoming), we adopt a two-stage estimation procedure
to address the potential selection bias.
The conventional two-stage Heckman (1979) selection model is often employed for this
type of analysis. However, including ￿xed e⁄ects in the ￿rst-stage probit model would give
rise to the incidental parameter problem. Thus, we adopt a modi￿ed two-step estimation
procedure which is largely similar to the Heckman (1979) model and originally introduced
in Olsen (1980).
In the ￿rst stage, we estimate country i￿ s decision to export to country j, i.e.,
Pr[tradeijkt > 0] = ￿1 + ’1Z + ￿1ikt + ￿1jkt + ￿1ijk + ￿1ijt + "1ijkt; (4)
where Z represents the explanatory variables including the instrument. When market entry
costs are signi￿cant, a pre-existing market presence will in￿ uence a country￿ s decision to
export to a market but not the actual quantity of exports. We therefore consider, for each
industry, the prior presence of the exporting country in the import market as our instrument
in the ￿rst stage.19 To be speci￿c, we use an indicator variable that takes the value of 1 if
the exporter sold the product to the importer at time t￿5.20 A Linear Probability model
is employed in this stage to avoid the incidental parameter problem noted above. A general
drawback of the Linear Probability model is the possibility that predicted probabilities may
be negative or higher than one. However, Wooldridge (2001) points out that the Linear
Probability model is completely general when most of the explanatory variables are discrete
and contain mutually exclusive and exhaustive categories (see Chapter 15), which is the
13case in this paper.
Then in the second stage, we estimate the volume of exports, i.e.,
tradeijkt = ￿2 + ’2X + ￿2ikt + ￿2jkt + ￿2ijk + ￿2ijt + "2ijkt
+￿￿(^ ￿1 + ^ ’1Z + ^ ￿1ikt + ^ ￿1jkt + ^ ￿1ijk + ^ ￿1ijt); (5)
using OLS for all tradeijkt > 0, where ￿￿(:) represents the control for the selection bias:
￿￿(^ ￿1 + ^ ’1Z + ^ ￿1ikt + ^ ￿1jkt + ^ ￿1ijk + ^ ￿1ijt)
= E ["ijktjtradeijkt > 0]
= E
h
"ijktj"1ijkt < ^ ￿1 + ^ ’1Z + ^ ￿1ikt + ^ ￿1jkt + ^ ￿1ijk + ^ ￿1ijt
i
: (6)
In the Heckman selection model, ￿(:) is the inverse Mills ratio, and because "1ijkt and
"ijkt are assumed to have a joint normal distribution ￿(:) is equal to ￿(:)=￿(:), where ￿(:)
denotes the standard normal probability density function and ￿(:) the standard normal
cumulative distribution function.21 In our modi￿ed selection model, "1ijkt is uniformly
distributed because of the adoption of a Linear Probability model in the ￿rst stage, and as
shown in Olsen (1980) ￿(c) = c ￿ 1 in this case.22
5 Empirical Evidence
The estimated e⁄ects of initiatives
Table 2 presents the estimates obtained from the above two-stage model. The ￿rst-
stage results show that the explanatory variables have a signi￿cant impact on a country￿ s
decision to export to another market. First, the prior presence of an exporting country
in the import market signi￿cantly in￿ uences its decision to export to that market in a
subsequent period. Regional initiatives on standards also matter. In particular, each har-
monization directive raises the probability of trade between two harmonizing countries by 1
percentage point. However, it decreases the probability that a third country exports to the
region by 0.7 percentage points, suggesting that the increased strictness of the harmonized
14standard has on average a greater adverse e⁄ect on exporters of excluded countries than
on exporters of participating countries. Mutual recognition agreements, especially those
without restrictive rules of origin, also increase the likelihood of trade between participat-
ing countries. However, when mutual recognition agreements impose restrictive rules of
origin, the probability that an excluded country will export to the participating region is 5
percentage points lower.
[Table 2 about here]
In stage 2, we control for the selection bias and ￿nd that the initiatives still exert
a signi￿cant impact on the volume of trade along expected lines. The harmonization
directives unambiguously stimulate the volume of intra-regional trade but on average reduce
harmonizing countries￿imports from the rest of the world. As we shall see later, the e⁄ect
on third countries is not uniformly negative, and can be explained by the heterogeneity
among third countries in the ability of their ￿rms to meet standards.
The impact of an MRA again depends on whether it includes restrictive rules of origin.
MRAs with rules of origin provide a powerful stimulus to the volume of intra-regional trade
but at the expense of imports from countries outside the region. The negative coe¢ cient
on MRA_RO_M, -0.14, implies that imports from an excluded country su⁄er a 13%
(= 1￿exp(￿0:14)) decline in a⁄ected industries. However, when an MRA does not include
restrictive rules of origin, imports from both member countries and third countries increase,
indicated by the positive coe¢ cients on both MRA_NRO and MRA_NRO_M.23
We next explore how the e⁄ects of standards agreements can vary across participating
and excluded countries.
The asymmetric e⁄ect of initiatives on participating countries
In Section 3.2, we suggested that the e⁄ect of harmonization on the imports of par-
ticipating countries depends on how the costs of meeting the new harmonized standard
compare with the bene￿ts from economies of scale in integrated markets￿ an increase in
the stringency of the standard may partially or completely o⁄set the positive e⁄ect of mar-
ket integration. As noted in Section 2.1, the EU members which initially imposed the
15most stringent standards have used their in￿ uence to ensure that the EU￿ s harmonized
standards were set close to their own levels. These countries are expected to experience
a greater increase in imports than countries that raise their standards during harmoniza-
tion.24 While both groups of countries experience an increase in imports because ￿rms
selling to them achieve greater economies of scale, this e⁄ect is reinforced in the former
group by the reduced costs of meeting a lower standard and (partially) o⁄set in the latter
group by the increased costs of meeting a higher standard. In order to distinguish between
harmonizing countries according to the stringency of their initial standards, we rely on two
sources of information.
First, we generate an indicator variable, based on Vogel (1995), to represent the har-
monizing countries which are considered to have stricter initial standards, i.e. Germany,
Denmark and the Netherlands. We interact this variable with the harmonization measures
of importing countries and test our prediction. Table 3 reports the two-stage estimation
results with the additional interaction terms. As shown, the parameters of the interaction
terms are mostly signi￿cant and positive. In particular, third countries are more likely
to export to harmonized countries that had stricter initial standards than to those with
lower initial standards. This is because an increase in the strictness of the standard in the
latter countries after harmonization dampens, to some extent, the positive e⁄ect of market
integration on third countries￿incentive to export. Moreover, the e⁄ect of harmonization
on the volume of trade is also di⁄erent between these two groups of countries. Countries
that were likely to have raised their standards during harmonization not only experience a
smaller increase in intra-regional imports but also a greater decline in imports from third
countries.25
[Table 3 about here]
The e⁄ect of harmonization on the imports of participating countries could also vary
across industries because the cost of meeting standards is di⁄erent in each industry. For
example, industries in which ￿rms must incur a larger ￿xed cost to meet each country￿ s
distinct standard are expected to reap larger economies of scale in integrated markets. To
directly measure such costs would require richer data than is currently available, but we
16can use regulatory intensity, i.e., the average number of standards countries impose in an
industry, as a proxy. If each standard is concerned with one attribute of the product, then
products subject to multiple standards are particularly likely to face diseconomies of scale
in the absence of uniform standards across countries. For example, consider automobiles,
a conventionally heavily regulated industry. Automobile producers are required to satisfy
numerous environmental and safety standards in each destination market which raises ￿rms￿
costs of selling in multiple markets that do not share common standards. Harmonization
plays an especially important role in these industries in helping ￿rms achieve economies of
scale and expand export destinations.
Several studies, such as Swann et al. (1996), Moenius (2005), Essaji (2006), and
FontagnØ et al. (2005), have used the count of the standards as a proxy for the regulatory
intensity at an industry in a particular country. We follow Essaji (2006) and FontagnØ
et al. (2005) in drawing from the UNCTAD￿ s TRAINS database, which records product
standards, testing and certi￿cation procedures, and labeling requirements set by a number
of countries at the HS 8-digit industry level.26 Even though the number and content of reg-
ulations varies across countries, the more heavily regulated industries tend to be the same.
To construct the sectoral regulatory intensity, we compute the average number of technical
regulations set by the industrial countries in each HS 8-digit industry and then calculate the
industry sum at the SITC 3-digit level.27 The 10 sectors that have the highest regulatory
intensity by our measure are apparel and clothing industry, organic chemicals, vegetables
and fruits, textile products, inorganic chemicals, road vehicles, machinery specialized for
particular industries, ￿sh products, cereals products, and medicinal and pharmaceutical
products.
In Table 4, we interact sectoral regulatory intensity with the harmonization variables
and report the estimation results. The e⁄ect of harmonization on the decision to export
is indeed dependent on the regulatory intensity of the industries. Industries with heavy
regulations experience a greater increase in the likelihood of trade after harmonization than
the industries with fewer regulations. There is, however, no signi￿cant correlation between
the e⁄ect of harmonization on the export volume of third countries and the regulatory
intensity of the industry.
17[Table 4 about here]
The asymmetric e⁄ect of initiatives on third countries
Do regional agreements on standards have a uniform e⁄ect on exporters in the rest of
the world? Our discussion in Section 3.2 suggests that the e⁄ects can be asymmetric if
countries di⁄er in their ￿rms￿ability to meet standards. To test this hypothesis, we use two
alternative variables to proxy for the ability of ￿rms in a country to meet more stringent
standards.
First, we examine whether the e⁄ects are dependent on a country￿ s GDP per capita.
The presumption is that ￿rms in industrial countries are on average better equipped to meet
more stringent standards than ￿rms in developing countries. We, therefore, interact GDP
per capita with each type of regional initiative. The parameters of the interaction terms
are reported in Table 5. We ￿nd that third countries with a higher GDP per capita are not
only more likely to export to harmonized countries but also more likely to see an increase in
the volume of their exports. Furthermore, the exports of these countries are less adversely
a⁄ected by MRAs that impose restrictive rules of origin. MRAs without restrictive rules
of origin also a⁄ect the exports of third countries to di⁄erent extents. However, in this
case, exports of countries with a lower GDP per capita appear to receive a greater boost
from MRAs. This ￿nding is not surprising because MRAs without restrictive rules of
origin amount to a reduction in the stringency of conformity assessment requirements which
evidently helps ￿rms with a limited ability to meet standards.
[Table 5 about here]
We also consider a country￿ s R&D expenditure (as a proportion of GDP) as another
possible proxy for the ability to meet more stringent technical regulations.28 By interacting
this variable with each type of regional initiative, we ￿nd the parameters of the interaction
terms in Table 6 are mostly similar to those in Table 5. Third countries with a greater
R&D expenditure are more likely to experience an increase in their exports to harmonized
countries. Similarly, the exports of these countries are less adversely a⁄ected by MRAs
that impose restrictive rules of origin while the positive e⁄ect of MRAs that do not restrict
rules of origin is smaller.29
18[Table 6 about here]
The view that the ability to meet standards di⁄ers across countries admittedly does not
take into account the role of multinational enterprises (MNEs) in international production
and trade. For example, the ability of a ￿rm in China to meet U.S. standards for elec-
tronic products could depend on the extent of foreign ownership, and hence the extent of
technology transfer. However, despite the globalization of production, there can remain
di⁄erences across countries in ￿rms￿ability to meet standards due to national di⁄erences
in areas such as research and development, technology capacity, and skill availability.
6 The endogeneity of harmonization
Our estimation results have been obtained with a range of controls designed to eliminate
correlation between the explanatory variables and the error term. We cannot, however,
rule out the potential endogeneity of the two types of regional initiatives on standards,
harmonization and mutual recognition of conformity assessment. Here, we focus on harmo-
nization, the more comprehensive of the two initiatives, because it in￿ uences a larger set of
industries over a longer period of time.
The harmonization decision ￿ including the selection of industries and timing of imple-
mentation ￿ may be endogenous for two main reasons: it could be correlated with some
exogenous factors that are omitted in our estimation equation or it could be, at least in part,
the result rather than the cause of trade, the dependent variable. A similar concern also
arises in the estimation of the e⁄ect of free trade agreements. To address this issue, Baier
and Bergstrand (2004, 2007a) and Magee (2003) have formally estimated the economic de-
terminants of FTAs. These papers ￿nd that country pairs that are similar in market size,
su¢ ciently di⁄erent in factor endowment, and geographically proximate are more likely to
have an FTA in place. In this section, we deal with the potential endogeneity bias in the
estimated e⁄ect of harmonization using the Instrumental Variable (IV) approach.30
Since we have already included multiple ￿xed e⁄ects in our estimation, the choice of
instruments is rather limited. We adopt a binary variable, i.e., HAR_dummyij~ kt, which
takes the value of 1 if an adjacent industry (i.e., in the same SITC two-digit sector) ~ k
19is harmonized and 0 otherwise. For example, consider the SITC industry 682 (copper),
which was harmonized in 1992. To construct our instrument, we examine if any industry
in the sector of 68 (non-ferrous metals) was harmonized before or in 1992. Since one of the
adjacent industries, i.e., industry 684 (aluminium), was harmonized by 1992, the instrument
takes the value of 1. This variable is a plausible IV for two reasons. First, industries
classi￿ed in the same two-digit sector (e.g., copper and aluminium, television receivers and
radio broadcast receivers, etc.) are likely to have similar characteristics, such as labor
intensity and scale economies, some of which may in￿ uence the harmonization decision.
Second, the harmonization of an adjacent industry should not be directly correlated with
the trade volume in a particular industry.31
The IV approach builds on the two-stage model we estimated in Section 5 and now con-
sists of three stages. First of all, we estimate an equation of the harmonization status using
the instrument, HAR_dummyij~ kt and the ￿xed e⁄ects, in a Linear Probability model:32
Pr[HARijkt > 0] = ￿0 + ’0HAR_dummyij~ kt + ￿0ikt + ￿0jkt + ￿0ijk + ￿0ijt + "0ijkt: (7)
Then, we estimate equations (4) and (5) sequentially, including in both equations the
predicted probability of harmonization (obtained from the ￿rst stage). The results are
summarized in Table 7.
[Table 7 about here]
As shown in the ￿rst-stage estimation results, the harmonization status is highly corre-
lated between adjacent industries. In fact, the likelihood of harmonization in an industry
rises by 0.5 when standards in an adjacent industry are already harmonized. After in-
cluding the predicted probability of harmonization in the second and third stages, we ￿nd
its e⁄ects on both the decision to trade and volume of trade remain signi￿cant. The rest
of the results also remain essentially unchanged. The Hausman (1978) tests lend further
support to the 3-Stage estimates.
207 Conclusion
This paper analyzes the implications for trade of various regional initiatives that deal with
technical barriers. It is evident that harmonization and mutual recognition can have a
positive impact on both the likelihood and volume of trade within the region and with
third countries. But there is a quali￿cation in each case. If the harmonized standard
is stricter than the initial standard in some countries, then the positive impact on trade
of market integration due to enhanced economies of scale can be o⁄set by the increased
production cost due to a stricter standard. Thus, countries with stricter initial standards
witness a larger increase in imports relative to those with less strict initial standards.
Moreover, the impact of harmonization on a third country￿ s exports is positively correlated
with the country￿ s ability to meet the standards, proxied by its GDP per capita and R&D
expenditure.
When mutual recognition agreements contain restrictive rules of origin, then their bene-
￿ts are con￿ned to trade between countries within the region at the expense of imports from
the rest of the world. When MRAs are open to ￿rms regardless of origin, both intra-regional
trade and trade with the rest of the world rise substantially.
We also address the potential endogeneity of standards harmonization by employing an
IV approach in a three-stage model. The instrumental variable used is the harmonization
status of adjacent industries (classi￿ed in the same SITC 2-digit sector), which is signi￿-
cantly correlated with an industry￿ s probability of being selected for harmonization. The
estimated e⁄ects of regional initiatives are robust to the correction for endogeneity,
As noted in the introduction, multilateral rules on goods trade have taken a permissive
approach to regional agreement on standards. While it is neither feasible nor desirable to
restrict the freedom of countries to harmonize or mutually recognize their standards, more
could be done to strike a better balance between the interests of integrating and excluded
countries. This is particularly important because few of the agreements on standards
include developing countries, and the big di⁄erences in social preferences over issues such
as safety and the environment suggest that few developing countries are likely to be party
to such agreements with industrial countries in the foreseeable future. A better balance
21of interests could be achieved if multilateral rules ensured that agreements did not impose
an unnecessarily high cost on excluded countries. For example, the rules could require
countries that seek to harmonize their standards upward to demonstrate why the less strict
of the original standards is not adequate to meet their regulatory objective. The rules
could also discourage the imposition of restrictive rules of origin in mutual recognition
agreements, which deny the bene￿ts of the agreements to exporters in third countries.
This paper should be seen as the beginning of a research program, and there remains
much scope for deepening the analysis. Two types of industry-level data would be partic-
ularly helpful: ￿rst, on how the level of harmonized standards compares with the level of
the standards that countries originally imposed in a particular industry; second, the impli-
cations of complying with standards for the costs of ￿rms, across industries and countries.
Such data would make it feasible to carry out an analysis that generates rich insights at the
industry level. Furthermore, as indicated in Section 5, the availability of ￿rm level data
could help improve our understanding of how the impact of standards agreements depends
on factors such as ￿rm location and ownership.
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Notes
1"EU and Asean to pave way for trade pact talks", Financial Times, 7 September 2004.
2These rules are in Article XXIV of GATT 1994.
3Article 2.7 of the WTO￿ s Agreement on Technical Barriers to Trade encourages mem-
bers to "give positive consideration to accepting as equivalent technical regulations of other
members, provided they are satis￿ed that these regulations adequately ful￿ll the objec-
tives of their own regulations." This provision would seem to allow a country to selectively
recognize standards of other countries, without violating the fundamental obligation not
to discriminate between its trading partners. There is no mention of the rights of, or
obligations vis-￿-vis, countries that happen not to receive "positive consideration."
4"Rules of origin" are de￿ned by the WTO as "the criteria used to de￿ne where a product
was made." In the case of MRAs, rules of origin are deemed to be restrictive if the bene￿ts
of the agreement are not extended to products manufactured outside the region.
5The judgment was given by the European Court of Justice on 20 February 1979 in case
120/78.
6A key problem in the EU mutual recognition approach is the overarching exemption
contained in Article 36 of the EC treaty. This provision preserves the member countries￿
rights to restrict or prohibit imports on grounds of health and safety and other policy
26objectives, as long as this is not a means of arbitrary discrimination or a disguised restriction
on trade. This provision substantially dilutes the e⁄ects of implementing mutual recognition
because it allows a country with stringent regulations not to recognize as equivalent the
regulations of other countries with lower stringency.
7Table A.1 lists the harmonization directives implemented before 2001.
8The EC (1998) Single Market Review also concludes that the harmonized standards in
most reviewed industries have been set higher than initial levels in most member countries.
The history of EU automobile emission, chemical, and packaging standards also demon-
strates that these standards have frequently been harmonized at a level slightly lower than
that preferred by the Union￿ s most stringent states, including Germany, Denmark, and
Netherlands, but higher than favored by less strict members such as Italy, UK, and Spain
(Vogel, 1995).
9This ￿gure, however, does not exclude the possibility that the extent of intra-regional
trade may be both the cause and e⁄ect of harmonization. Thus, it emphasizes the impor-
tance of disentangling the causality between harmonization and trade which is addressed
in Section 6.
10Table A.2 lists the implemented Mutual Recognition Agreements of conformity assess-
ment and their rules of origin.
11See Maskus and Wilson (2001) for a detailed review of the literature.
12Sometimes the additional ￿xed cost can be avoided by complying with the most strin-
gent standard in the destination markets. However, in other cases, incurring additional
￿xed costs is inevitable because the standard does not concern vertical di⁄erentiation of
products on some quality dimension, but the incompatibility of products (e.g. two-prong
versus three-prong plugs).
13These results are available from the authors.
14We added 1 to the import value before taking the natural log so that tradeijkt is equal
27to 0 when the import value is zero.
15Table A.3 lists all the countries in the sample. Czech Republic and Slovak Republic
are excluded because of the lack of sectoral trade data in 1993. Belgium and Luxembourg
are considered as one unit throughout the period.
16The value of HARijkt and HAR_Mijkt ranges from 0 to 7 as the max number of direc-
tives that have been applied to an industry is 7 (in the metalworking machinery industry).
17The MRA variables are all dummies because no industries in the data are subject to
more than one MRA directive.
18This equation has also been expanded to include more factors that may explain trade
￿ ows, such as international borders (e.g., McCallum, 1995; Wei, 1996; Evans, 2003), prefer-
ential trading blocs (see Frankel, 1997; Baier and Bergstrand, 2007a), currency unions (see
Rose, 2000; Tenreyro and Barro, 2002), membership in the WTO (see Rose, 2004), as well
as the home market e⁄ects (see Davis and Weinstein, 2003).
19We are grateful to one of the referees for suggesting this instrumental variable.
20We also considered as an alternative instrument the exporter￿ s presence in the importing
market at other points in the past, such as t-10, and obtained results similar to those
presented in the paper.
21In fact, Olsen (1980) points out that the Heckman model does not require bivariate
normality, only the normality of the residual in the selection equation, i.e., "1ijkt, and the
linearity of the conditional expectation of the residual in the main equation , i.e., "ijkt given
"1ijkt. Bivariate normality is a su¢ cient condition for his results to hold, but not necessary.
22Olsen (1980) points out that given the assumptions that "1ijkt is uniformly distributed
and "2ijkt normally distributed, the distribution of "ijkt is the convolution of a uniform and
a normal density which is symmetric but with a broader peak and narrower tails. Only
when the absolute vaule of the correlation between "ijkt and "1ijkt exceeds 0.5 does this
hybrid density function di⁄er noticeably from the normal.
2823The substantial magnitude of the coe¢ cient on MRA_NRO may be explained by the
trivial amount of initial trade in the a⁄ected industries before the implementation of MRAs.
24One could in principle also compare the e⁄ect of MRAs across participating coun-
tries. However, because the MRAs implemented so far are only concerned with conformity
assessment and do not a⁄ect the stringency of standards, we focus here on harmonization.
25We also considered the Global Competitiveness Report (1998) (henceforth, GCR) as
an alternative source of information on the stringency of countries￿standards. Based on
responses to its executive opinion survey, GCR constructs a variable to measure a country￿ s
stringency of standards. According to this variable, Germany, Denmark, and Norway
imposed the strictest standards - a de￿nition similar to Vogel￿ s except that Netherlands
is replaced with Norway. We directly interacted the variable reported in GCR with the
harmonization variables, and found qualitatively similar results to those presented in Table
3.
26This dataset is however mostly only available for 1999. Since relative regulatory in-
tensity of industries is unlikely to have changed much over time, the dataset serves our
purpose.
27We also considered the industry average (instead of total) number of technical regula-
tions and using all (instead of just developed) countries in the calculation. The results are
not sensitive to the choice of the measure.
28This data is taken from the World Bank￿ s World Development Indicators (WDI).
29We also allowed the e⁄ect of regional initatives on third countries to vary by the coun-
tries￿education level, measured by the average years of schooling, and did not ￿nd a sys-
tematic and signi￿cant pattern.
30We also considered the Propensity Score Matching method to correct for the endogene-
ity of harmonization, and found the estimated e⁄ect of harmonization on the intra-regional
trade remains robust. We used this technique to create the missing counterfactual of a har-
monized industry had its standards remained di⁄erent across countries. We matched each
29harmonized industry with an unharmonized industry which exhibits very similar character-
istics. Then, the causal e⁄ect of harmonization was derived from the average di⁄erence in
the growth of trade between each harmonized industry and its matched control industry.
We found that trade in harmonized industries grows signi￿cantly faster after harmoniza-
tion than unharmonized industries that share similar characteristics. Baier and Bergstrand
(2007b) also adopt this method to analyze the e⁄ect of Free Trade Agreements on trade
and e⁄ectively control for both observable and unobservable di⁄erences between the country
pairs that formed an FTA and those that did not.
31We demonstrated the latter justi￿cation by including the harmonization status of ad-
jacent industries as an additional regressor in our two-stage model and found the estimate
of its parameter statistically insigni￿cant.
32As discussed earlier, a Linear Probability model instead of a probit model is adopted
to avoid the incidental parameter problem which arises with the use of ￿xed e⁄ects.
30Table 1: Notations in estimations
Dependent variable
tradeijkt the natural logarithm of the imports of country j from country







HARijkt the number of harmonization directives between i and j in
industry k and year t
HAR_Mijkt the number of harmonization directives (that do not cover i)
between j and any country other than i in industry k and year t
MRA_ROijkt 1 if an MRA with rules of origin exists between i and j in
industry k and year t, and 0 otherwise
MRA_RO_Mijkt 1 if an MRA with rules of origin (that does not cover i) exists
between j and any country other than i in industry k and year t,
and 0 otherwise
MRA_NROijkt 1 if an MRA without rules of origin exists between i and j in
industry k and year t, and 0 otherwise
MRA_NRO_Mijkt 1 if an MRA without rules of origin (that does not cover i) exists
































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































37Table A.1: The "New Approach" Harmonization Directives
Directives Reference
Low voltage equipment 73/23/EEC





Personal protective equipment 89/686/EEC
Non-automatic weighing instruments 90/384/EEC
Active implantable medical devices 90/385/EEC
Gas appliances 90/396/EEC
Hot water boilers 92/42/EEC
Civil explosives 93/15/EEC
Medical devices 93/42/EEC





In vitro diagnostic medical devices 98/79/EC
Radio and telecommunications terminal equipment 99/5/EC
Cable installation designed to carry person 00/9/EC
Packaging and packaging waste 94/62/EC
High speed rail systems 96/48/EC
Marine equipment 96/98/EC
Table A.2: The MRAs of Conformity Assessment
MRA of Conformity Assessment Rules of Origin
EU and Australia Yes
EU and New Zealand Yes
EFTA and Australia Yes
EFTA and New Zealand Yes
INTRA EU Yes
EU and USA No
EU and Canada No
Canada and Swiss No
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All other manufacturing
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Figure 2: A comparison of intra-EU imports between harmonizing and other manufacturing
industries
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